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Book Reviews / Historia Mathematica 39 (2012) 335–356 341Naming Infinity. A True Story of Religious Mysticism and Mathematical Creativity
By Loren Graham and Jean-Michel Kantor. Cambridge (The Belknap Press of Harvard
University Press). 2009.
“It has pleased Almighty God that I have attained the most remarkable. . .results in set
theory. . .that I have found what fermented in me for years and what I have long been
searching for.”
—Georg Cantor, quoted in [Graham and Kantor, 2009: 28–29].This book opens with a prolog set in the apartment of a Moscow mathematician whom
one of the authors, Graham, was visiting with a particular mission in mind. He had been
told about a practice heretical to the Russian Orthodox Church, “Name Worshiping,” of
which the mathematician was said to be a devotee. Could this have anything to do with
the founding of the famous Russian school of mathematicians earlier in the century? With
this question in mind, Graham and Kantor launch a fascinating story. The scene shifts to
gunboats of the Imperial Russian Navy storming the Monastery of St Panteleimon on the
peninsula of Mt. Athos in Greece. The goal of the mission was to remove by force a sect of
Russian Orthodox monks devoted to the “Jesus Prayer.” This was the essence of the heresy
of “Name Worshipping,” the basic idea of which is that one makes contact with God by
chanting a short phrase or holy name repeatedly until, through a kind of glossalia, “praying
without ceasing,” a perfect union with God is achieved. Among the most prominent of the
mathematicians in Russia who were Name Worshipers was Dimitri Egorov.
But before getting to the role Egorov plays in this story, Graham and Kantor switch
their focus to Germany and France, where they trace the crisis in mathematics sparked
by Georg Cantor’s creation of transfinite set theory at the end of the 19th century. This
of course involves the authors in the labrynthine problems of the infinite, which they trace
with a brief overview from antiquity and the rejection of the actual infinite by Aristotle
(who allowed only the “potentially” infinite) to the heated debates early in the twentieth
century, especially among the French, over the foundations of mathematics. The arguments
that developed between Émile Borel, Henri Lebesgue, and René Baire are succinctly char-
acterized by Graham and Kantor as follows: “Eventually they came to an intellectual abyss
before which they halted. Faced with this frightening prospect, and influenced by the ratio-
nalistic culture in which they lived, they lost their nerve, each expressing this frustration in a
different way that revealed much about their individual personalities” [Graham and
Kantor, 2009: 31–32]. This sets the stage for a dichotomy the authors intend to draw
between the French and the Russians in order to explain how the Russians were successful
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the role Name Worshipping played in the thinking of mathematicians like Egorof and
Luzin in particular. Briefly, this is how the argument goes.
Georg Cantor had already glimpsed a part of the solution to grappling with the infinite,
an approach the Russians would exploit to an even greater extent than had Cantor:
Already in 1895 Cantor realized that there were difﬁculties with what he called “sets that
were too big to correspond to any cardinal” (he took as an example “the totality of
everything conceivable”), and he escaped from the resulting contradiction by introducing
pluralities too big to be sets, corresponding to a theological notion, the “Absolute,”
which cannot be known, not even approximately. Other mathematicians exploring Can-
torian set theory were not satisﬁed with such a theological solution to the difﬁculties. . .
[Graham and Kantor, 2009: 55].
What is odd is that the authors make nothing of the fact that Cantor himself was born in
Russia, in St. Petersburg, and that he was in fact himself convinced of the divine origin of
his ideas about transfinite set theory—views that are very close to those of the Name Wor-
shippers even if Cantor knew nothing of the practice itself. Nevertheless, he too believed
that to create a concept was to name it, define it, whereupon the only questions that had
to be satisfied mathematically for its acceptance, its existence, concerned its logical self-con-
sistency [Dauben, 1979: 128–133].
Lebesgue understood this, as Graham and Kantor emphasize, when he insisted that “To
define always means naming a characteristic property of what is being defined.” Here, they
say, “we catch a hint of the importance of the concept later to the Russian Name Worship-
pers” [Graham and Kantor, 2009: 58]. Within the scope of about thirty pages the volatile
history of the foundations crisis that seemed to concern French mathematicians more than
most is neatly sketched. This includes the well-known contre-temps, to which Borel, Hadam-
ard, Baire and Lebesgue all reacted, giving their separate opinions about the Axiom of
Choice that were published together in 1905 in the Bulletin de la Société Mathématique
de France as: “Cinq letters sur la théorie des ensembles.” Gregory Moore discusses all this
in considerable detail in his book devoted to Zermelo’s Axiom of Choice: Its Origins,
Development, and Influence, wherein he also translates the five letters of the French mathe-
maticians, in [Moore, 1982].
From the trio of mathematicians in France (a somewhat forced trio in that it doesn’t
leave room for other notable players in this story, including Hadamard, Poincaré, and
Picard), Graham and Kantor then turn to their Russian trio: Egorov, Luzin, and Florensky.
Of these, Florensky is doubtless the least well-known to mathematicians (there are Luzin
spaces and sets, as well as a number of theorems named after Egorov and Luzin, but none
that I know of for Florensky; for an introduction to Florensky and his significance for
mathematics in Russia, see [Ford, 1998]).
Before getting to Florensky, Graham and Kantor begin their presentation of Russian
mathematics with Nikolai Vasilievich Bugaev, with whom Egorov, Luzin and Florensky
all studied. Bugaev was an international figure, having studied in Berlin and Paris. He
was married to the wealthy Aleksandra Dmitrevna, and their apartment was a center of
intellectual life in Moscow, close to the university. Bugaev was particularly interested in dis-
continuous functions, which Florensky would connect with Name Worshipping.
As for Egorov, he too believed there was a deep connection between religion and mathe-
matics, and on his desk alongside his mathematical books was always a Bible. Graham and
Kantor note that Egorov was especially impressed by Florensky’s dissertation (“On Reli-
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in his day) as an escape from determinism and fatalism” [Graham and Kantor, 2009:
76–77]. But it was Egorov’s most famous student, Nikolai Luzin, who attracts the most
attention here. A student at Moscow University, Luzin underwent a tragic personal crisis
between 1905 and 1908, even contemplating suicide, triggered apparently by the failed revo-
lution of 1905, and the violence, poverty and suffering that left Luzin disillusioned and
depressed.
Egorov suggested Luzin go to Paris, and arranged for him to study there. But what re-
energized his life was reading Florensky’s thesis (later published in English as The Pillar and
Foundation of Truth). As Luzin confided to Florensky: “I felt as if I had leaned on a pillar. . .
I owe my interest in life to you” [Graham and Kantor, 2009: 83]. What Florensky’s thesis
had prompted for Luzin was a renewed interest in mathematics linked with an exceptional
dose of religious mysticism. Here everything gets tied up together: Florensky believed that
renaming people having experienced religious conversion was an important aspect of dis-
continuity that Bugaev had prized so highly. As Graham and Kantor put it: “Florensky
concluded that religious conversion was a redemptive discontinuity in spiritual life”
[Graham and Kantor, 2009: 84].
Who was this mystical mathematician? Florensky had studied mathematics at Moscow
University under both Egorov and Bugaev. It was there that he met Luzin, and it was Flor-
ensky who founded the student branch of the Moscow Mathematical Society. Florensky
had some rather odd ideas about mathematics, and apparently blamed a misplaced empha-
sis of mathematics on differentiable functions, which he regarded as “deterministic,” for
having fostered an unfortunate determinism in politics and philosophy, especially in the
works of Marxists. Florensky was equally displeased with the role that continuity played
in the works of geologists like Lyell and biologists like Darwin.
In Florensky’s mind, mathematics was also “guilty” of a misguided preoccupation with
continuity which he seems to have associated with Cantorian set theory in particular.
Despite all this, Florensky regarded the interest in discontinuity championed by Bugaev
as a means of salvation (as was Luzin’s later work on discontinuous functions). According
to Florensky: “Discontinuity is a manifestation of independent individuality and auton-
omy” [Graham and Kantor, 2009: 89]. Florensky was also impressed by the view once
expressed by Cantor that the essence of mathematics was its freedom, which Florensky
understood in terms of creating mathematical entities, like sets, simply by naming them.
With this in mind, Graham and Kantor link Lebesgue’s idea of “nomme un ensemble”
or “ensemble nommé,” with its Russian counterpart, imennoe mnozhestvo (“named set”)
[Graham and Kantor, 2009: 98].
Just before World War I, Egorov and Luzin began to offer a seminar at Moscow Univer-
sity that attracted an especially bright contingency of students that came to be known as the
“Lusitania” (originally Luzitania). Religion played its role among members of this group of
students, who referred to themselves as “novices,” and to Egorov as “God-the-Father” and
Luzin as “God-the-Son.” At Christmas, Easter, and on Egorov’s name-day, of St. Dimitri,
the members of Lusitania would meet at Egorov’s apartment. Of this group, Pavel Alexan-
drov, Pavel Uryson, and Viachenslav Stepanov played particularly important roles. Others
to become prominent later included Lev Shnirel’man, Andrei Kolmogorov, and Lazar Lyus-
ternik [Graham and Kantor, 2009: 103]. The authors’ description of this lively and close-knit
group provides especially rewarding reading in which the Church of St. Tatiana the Martyr,
the traditional chapel of Moscow University, plays an important part. It was in this building,
when restored in 1995 after the end of the Soviet regime, that a particular spot in the base-
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that Graham found photographs of Egorov and Florensky in an isolated corner, which he in
turn photographed during one of his visits to Moscow [Graham and Kantor, 2009: 4].
At this point Graham and Kantor pose an especially interesting question: “How do we
explain the fact that an explosion of mathematical creativity of international significance
occurred in conditions of political oppression, material deprivation, bitter cold, and even
famine? Something almost magical happened in Lusitania; it was like an alchemical reac-
tion involving necessary ingredients—in this case gifted professors and students—and also
a dash of mysticism” [Graham and Kantor, 2009: 111–112].
The first burst of creative work associated with Lusitania was the birth of descriptive set
theory, when Mikhail Suslin announced to Luzin that he had found a mistake in a paper
Lebesgue had published in 1905 that Luzin had asked him to read. From Lebesgue’s mis-
take (about a description of Borel sets), Suslin and Luzin used transfinite cardinals to pro-
duce a hierarchy of subsets of the continuum: “It was as if sets, of kinds not known before,
were emerging from a secret cavern, needing new names and notations” [Graham and
Kantor, 2009: 119]. Luzin went on almost immediately to investigate properties of various
sets related to Borel sets, including analytic and projective sets.
In the aftermath of the Russian Revolution, in the 1920s, religious persecution began
under Lenin and continued relentlessly under Stalin. Extreme militant Marxists like Ernst
Kol’man came to wield great power in mathematical circles, and among his most prominent
enemies he counted Egorov, president of the Moscow Mathematical Society and director of
the Institute of Mathematics and Mechanics at Moscow University. In 1924 Kol’man
denounced Egorov as a “reactionary supporter of religious beliefs, a dangerous influence
on students, and a person who mixes mathematics and mysticism” [Graham and Kantor,
2009: 131].
Beginning in the 1930s, Name Worshippers came under particular scrutiny, and Kol’man
again began to attack both Egorov and Luzin. Students at the university also criticized
Egorov for his “religious zeal and proselytizing,” and accused him of “ossification, inertia,
lack of political zeal in reforming pedagogical research and methodology” [Graham and
Kantor, 2009: 135]. In 1930 Egorov was dismissed from his position as director of the Insti-
tute of Mathematics and Mechanics, and in September he was arrested, accused of “mixing
mathematics and religion” [Graham and Kantor, 2009: 136]. Egorov was eventually exiled
to a prison in Kazan, where he died in 1931. Meanwhile, Florensky and Luzin were also
subject to persecution—Florensky was exiled to Skovorodino in 1933, and later moved
to a Gulag prison camp at Solovetsk; eventually he was transferred to Leningrad where
he was executed in 1937.
Fully aware of the fate of his comrades, Luzin began to suffer mentally and was in and
out of various sanitoriums. Once again, Kol’man was instrumental in the attack on Luzin,
who was now explicitly criticized on ideological grounds for saying that numbers “exist as a
function of the mind of the mathematician” [Graham and Kantor, 2009: 147]. Luzin’s per-
sonal enemies also rallied, and in the meantime a special commission was named by the
Soviet Academy of Sciences to investigate Luzin’s precarious circumstances. During ten
days interrogating various witnesses, including Alexandrov, Khinchin, Sobolev, Kolmogo-
rov, Liusternik, and Pontriagin, all testified that Luzin was a traitor to the Soviet cause.
Luzin’s close contacts with French mathematicians were used against him, but an appeal
by the Nobel prize-winning physicist Peter Kapitsa on Luzin’s behalf, and concerns that
Luzin was being excessively condemned by his colleagues for their own personal gain,
led to the intervention of Stalin, whereupon Luzin was reprimanded for having engaged
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cution [Graham and Kantor, 2009: 160].
The most remarkable chapter of this entire account, however, is the next to last, Chapter
8, in which Graham and Kantor survey “Lusitania and After.” What this chapter offers is a
survey of the followers of Egorov and Luzin, including a family tree of those who com-
prised the Moscow Mathematical School numbering well over a hundred individuals. They
go on to sketch “the human side of these people—their personalities, relationships, or per-
sonal fates,” wherein their “passions, strengths, and weaknesses” are all revealed. And
indeed they are. Especially moving is the account of the premature death of Pavel Uryson
who drowned at age 26 while swimming with Alexandrov off the coast of France. Only a
few years earlier the two had become romantically involved, and jointly they began to pro-
duce important work together in topology, especially during the summers of 1921 and 1922.
But tragically, in the summer of 1924, they were swimming in rough seas off the coast of
Brittany when a wave threw Uryson fatally against rocks on the shore. He was buried
nearby in Batz-sur-Mer. At first in the aftermath of Urysohn’s death Alexandrov immersed
himself in his work, but by 1929 he had developed another deep relationship with Andrei
Kolmogorov. Graham and Kantor argue that this explains how the secret police could use
the threat of exposing their homosexuality to denounce Luzin, or support Lysenko, or con-
demn Solzhenitsyn as a traitor, which they both did.
Perhaps not surprising after all of these details, the final chapter of this captivating book
should be devoted to “The Human in Mathematics, Then and Now.” In fact, this is a very
metaphysical chapter that is devoted as much to foundations of mathematics as it is to the
mathematicians who are central to this book. “Where do mathematical ideas come from?”
is the question asked here. The authors argue persuasively that the set theory originating in
Germany with Georg Cantor was received and developed quite differently in the contrast-
ing cultural contexts of France and Russia.
Graham and Kantor return to their earlier argument about Borel, Baire, and Lebesgue,
that when faced with the paradoxes of set theory, “under the influence of their ultra-ratio-
nalistic traditions, they lost their nerve.” But Egorov and Luzin, “influenced by their own
philosophical and religious traditions,” forged ahead to develop descriptive set theory.
While the French preferred to abandon transfinite set theory, say the authors, the Russians
“picked up” the torch [Graham and Kantor, 2009: 189]. They go further in arguing that:
“Name Worshipping. . .influenced the emergence of a new movement in modern mathemat-
ics. . . While the French were constrained by their rationalism, the Russians were energized
by their mystical faith” [Graham and Kantor 2009: 190]. Not only did the Russian math-
ematicians “name God,” they could also “name infinites” [Graham and Kantor, 2009: 190].
In conclusion, the authors contrast the “cold logic of the French” and the “spirituality of
the Russians.” They draw a parallel here that Tolstoy also noticed in War and Peace
between the Cartesian logic of Napoleon and the emotional religiosity of Field Marshall
Mikhail Kutuzov who defeated Napoleon in 1812. The authors even suggest that the “cold
logic” of the Greeks kept them from embracing a general theory of irrational numbers,
whereas the “high spirituality” of Indian mathematicians allowed them to embrace square
roots as well as negative numbers. Thus in the final analysis the authors attribute the suc-
cess of the Russian mathematicians, Egorov, Florensky and Luzin, in no small measure to
the fact that they were all Name Worshippers. They note that Luzin in particular was
“obsessed” with naming.
Graham and Kantor maintain that religion has been a positive, even major influence in
the history of science, as reflected in the lives and work of such figures as Isaac Newton and
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can also be at loggerheads with each other. The authors end their book by countering an
assertion of the mathematician Alexander Grothendieck, arguing that despite his claim that
mathematicians do not need religion, as Graham and Kantor note, “sometimes it can help”
[Graham and Kantor, 2009: 201].
What is surprising in this conclusion is what the authors do not say. As noted earlier,
Georg Cantor is a figure they might have exploited to considerable advantage, exactly here,
as a prime example of a mathematician whose religious convictions were essential to the
defense he gave of the transfinite set theory which is at the heart of this book. Not only
was Cantor born in Russia, but his deeply religious conviction that God had transmitted
the knowledge of transfinite numbers to him assured their correctness—which stood Can-
tor in good stead despite strenuous criticism and opposition early in his career from Leo-
pold Kronecker and later the likes of Poincaré, among others. [For an insightful account of
religion in Cantor’s life, and especially his correspondence with Roman Catholic theolo-
gians, see Tapp, 2005.] Cantor, to an even greater extent than Egorov, Florensky or Luzin,
was truly a mathematician for whom his religious beliefs were more than just a help, they
insured his steadfast faith that his work would prevail. Likewise, the Russians’ faith in
Name Worshipping supported their convictions that naming was the essence of mathemat-
ics, especially in the rarefied atmosphere of the transfinite where one might truly be united
with the ultimate and absolute reality in which they fervently believed. It is difficult to imag-
ine a more compelling account of this visceral connection between religious conviction and
mathematical innovation in the lives of Egorov, Florensky, and Luzin than the one Graham
and Kantor have provided in Naming Infinity.
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